This paper shows that the probability of exercise of convertible bonds issued against a firm's stock directly affects the liquidity of the stock itself. Using the ratio of absolute stock return to its dollar volume as a proxy for stock liquidity I demonstrate that there is a direct and positive relationship between conversion probability and stock liquidity while controlling for firm size, book to market equity value and firm beta. I describe the effect of unlisted convertible debt on the liquidity of listed firms in the US, Korea and Singapore. The effects of conversion probability on stock liquidity are less pronounced for smaller firms, which helps explain time series variations in the liquidity premiums for smaller firms over time. The relationship between convertibles and stock liquidity is mainly attributed to the expected increase in the number of shares available for trade upon conversion and the expected change in the capital structure of the firm.
Introduction
This paper examines how the liquidity of a stock changes in response to the anticipated exercise of convertible bonds issued by a firm. In particular, this study proposes that the probability of conversion of a convertible bond issued against a firm's stock is directly and positively related to the liquidity of the underlying stock. The results are consistent with this hypothesis. Results from this study also confirm that the anticipated increase in liquidity is primarily due to the increased volume of shares available for trade.
The illiquidity measure employed for this analysis is the daily ratio of absolute stock return to its dollar volume, averaged over some period, as used in Amihud (2002) . The illiquidity measure can be interpreted as t he daily price response associated with one dollar of trading volume. While order-based measures of illiquidity using bid-offer spreads and the probability of information based trading can provide a more detailed analysis of market microstructure effects, the illiquidity measure used here serves as a more general estimate of the price impact of conversion probabilities over a longer period.
The results show that both across stocks and over time, the exercise probability of convertible bonds is a decreasing function of expected illiquidity. An increase in the exercise probability of convertible bonds has a positive and highly significant effect on the liquidity of the stock.
The tests used here are the temporal effects of the likelihood of conversion on the market liquidity of the underlying stock into which the bonds can be converted. The exercise probability is thus an increasing function of expected stock liquidity.
After establishing a l ink between the liquidity and exercise probability of convertibles, the underlying cause of the increase in liquidity conditional on t he conversion of bonds into equity is addressed. In particular, I propose that increased liquidity can be caused by favourable changes in the debt-capital ratio of firms and also by market expectations of higher volumes of stock available for trade upon conversion. The results show that higher expected volume of stock available for trade is the primary reason for the increased liquidity.
Section 2 introduces the liquidity measure used in this study along with a definition for the probability of conversion that will be employed in the regression. This section also presents the research methodology for detecting a relationship between liquidity and the probability of conversion, stock returns, firm size, book-to-market ratio and beta. Section 3 discusses the methodology. Section 4 presents the results and proposes reasons for the positive relationship between liquidity and the probability of conversion. Section 5 discusses the results. Section 6 offers some concluding remarks.
Cross-sectional Link between Exercise Probability and Liquidity
Recent research evidence strongly suggests that illiquid assets offer greater returns than otherwise similar liquid assets. While illiquidity is clearly a central component of asset pricing, capturing the essence of what actually defines illiquidity is a more difficult prospect.
The effect of convertible instruments on the liquidity of the stock against which they are issued will aid in forming a m ore comprehensive picture of the true character of asset illiquidity. My paper investigates the link between the liquidity of a stock and the exercise probability of a convertible issued against that stock. The results isolate the primary elements that contribute to the liquidity of ordinary shares of firms that issue convertibles against their stock. The value for the cumulative probability distribution function n is defined as the number of valid observation days in week t for stock i. 4 The effect of conversion probability, book to market equity and firm beta on i lliquidity is examined for a portfolio of firms over time. A cross-section of each firm at each point in time is also conducted by adding a variable to represent the size of the firm to the regression. Firm size as an independent variable is explicitly excluded from the portfolio regression since subportfolios grouped by firm size will be examined separately.
The test procedure for the second set of regressions follows the Fama and MacBeth (1973) 
Convertible debt instruments
Convertible bonds are corporate debt instruments issued by a company that gives the holder the right to forgo future principle and/or coupon payments and receive or convert such payments into a specified number of shares in the company's stock, at certain times in the future. In principle, a convertible bond is a hybrid security consisting of a straight bond and a call option on the underlying equity.
Convertible bonds give their holders the ability to share in price appreciation of the company's stock. When first issued, convertible bonds usually offer lower coupon rates than non-convertible ones. Convertibles are therefore a cost-effective method of financing to the issuer. However, the actual return on the convertible bond ha s the potential to exceed its stated yield to maturity due to the convertibility feature. The straight bond value acts as a "bond floor" because if the stock price remains depressed during the entire holding period, the bond's value is retained. The presence of downside protection makes convertibles attractive to many private and institutional investors searching for yield enhancement securities with a degree of defence against adverse volatility movements.
Convertible bonds tend to be issued by smaller and more speculative companies because it is costly to assess their business risks, and there are concerns that the company's management may not act in the bondholders' interest, see Stein (1992) . Convertible bonds often represent unsecured and generally subordinated debt. Usually, the issuer is in a new line of business that makes it difficult for investors to assign a fair discount rate by assessing the probability of business failure or default. The convertibility feature aligns the interests of the holders of convertible bonds with those of the company's management, allowing the investors to profit when the company's share price rises and to minimize losses when its share price falls.
Convertible debt is therefore structured to allow managers to obtain financing immediately through a delayed equity offer.
Corporations use convertible debt as a substitute for common equity because it also provides indirect equity financing that mitigates the adverse selection costs associated with direct equity offerings. Stein (1992) refers to this as the 'backdoor-equity' hypothesis. In addition, Stein shows that the likelihood of convertible debt issues increases when the costs of either straight debt or common stock issues are high. The backdoor equity hypothesis predicts that convertible bonds are a substitute for common equity and that this substitution is most likely to occur in firms facing significant information asymmetries and high financial distress costs.
The conversion price of a convertible is calculated as the product of the share price on the date of issue of the convertible and the designated conversion premium of the bond at issue. If the stock price is far below the conversion price, the fair value of the convertible bond behaves like the value of a straight bond. If the stock price is far above the conversion price, the fair value of the convertible bond behaves like the value of the stock.
I examine the convertible bonds of 107 publicly listed US, Korean and Singaporean firms who have issued non-callable convertible bonds. The conversion premiums of the bonds examined in this study lie in the range of 18-125% with a median conversion premium of 36%. For a five-year bond the conversion prices for most of the bonds are not unrealistically high.
In general, practitioners value convertible bonds through simultaneously pricing and combining the equity and fixed-income components of the instrument. Valuing convertibles with callable and conversion features prior to maturity can however, be difficult. Unlike most convertible bonds issued, the convertible bonds used in this study are fully convertible at the holder's discretion prior to maturity, mostly after an initial non-conversion period. In all cases the initial non-conversion period constitutes less than 25% of the entire life of the bond.
Furthermore these bonds are not callable by the issuer. This allows us to neatly de-couple the bond and equity option components of the convertible instrument to measure exercise probabilities. The value of the option component of the bond is estimated using contingent claim valuation techniques from Ingersol (1977) . The option-like characteristics of convertibles provide a useful measure to use as a proxy for the probability of conversion.
More importantly, this measure provides a reasonable estimate for the temporal probability of conversion of each convertible bond because it allows the parameters of the option to change through time.
The bonds used in this study are also held entirely by financial institutions. Each bondholder sold the converted equity within three months of conversion, and in most cases, the stock was sold almost immediately.
A measure of illiquidityi t

ILLIQ
In capital markets, investors require securities to have a certain level of liquidity to facilitate the trading of securities without the need for price discounts. Investors therefore may demand a risk premium for securities that do not meet their liquidity expectations and may be willing to accept lower returns for more liquid securities. Studies by Datar, Naik and Radcliffe (1998) and Amihud (2002) established this link.
A perfectly liquid market exists if any amount of a particular asset can be instantaneously converted into a more liquid form and can then be converted back into an asset at no cost.
There is no wealth depletion from transaction costs in a perfectly liquid market. In contrast, a perfectly illiquid asset cannot be traded at any price. A liquid market however, is deemed to exist if such a conversion results in so-called minimal transaction costs.
Transaction costs consist of both explicit and implicit costs. Explicit costs generally include the externally imposed costs of executing a transaction such as brokerage commissions and taxes. The implicit costs associated with a transaction, which include bid-offer spreads and market impact costs, generally arise because of regulatory limits, information dissemination, participation and technological constraints. For instance, minimum tick sizes that are artificially large increase transaction costs and act as a d isincentive to investors. We will consider only the implicit costs of trading in stocks in this paper.
Liquidity measures applied in recent research may be divided into two broad categories:
trade-based measures and order-based measures. Trade-based measures commonly used include trading volume, trading frequency and turnover ratio. Trade-based measures are simple to calculate using readily available market data and have widespread acceptance particularly among market professionals. Order-based measures have emerged from the proliferation of automated trading systems that allows the use of more order-based liquidity measures. Order-based measures include absolute and relative bid-offer spreads and bid and offer volumes at each price step used to measure the so-called depth of the market. While order-based measures are suitable for intraday liquidity studies, such measures provide limited advantages for observing liquidity over longer frequencies.
It is doubtful that there is a single measure that captures all aspects of stock price liquidity.
The trade-based measure of the response of price to order flow first suggested in Kyle (1985) and employed by Amihud (2002) is used in this study as a measure of illiquidity.
The use of this illiquidity measure is applicable in this study for several reasons. An illiquid stock, that is, one that has a high value of 
A measure for the probability of conversion -) ( 2 d N
Since the intention is to detect a relationship between the probability of exercise of a convertible and the liquidity of the firm's stock, a proxy for the measurement of the likelihood of conversion is required. The most appropriate measure of the probability of exercise of a convertible instrument is to obtain a value for the cumulative probability distribution function ) ( 2 d N expression as defined in Ingersol (1977) . The value of a call option under the Black and Scholes framework using risk neutral valuation can be expressed
where 0 S is the current value of the stock, X is the strike price for conversion, r is the continuously compounded risk free rate, σ is the stock price volatility and (.) N is the cumulative probability distribution function for a variable that is normally distributed with a mean of zero and a standard deviation of one. In addition,
where 2 d is defined in equation (2) assuming a continuous dividend yield q. This approach relies on the general assumptions underlying the Black and Scholes (1973) and Merton (1973) models.
The Black and Scholes model is intuitively understood when broken down into the two main parts. The first element of the equation
derives the expected benefit from acquiring the stock outright. This is equivalent to multiplying the stock price adjusted for the continuous dividend yield is the present value of the strike price times the probability that the strike price will be paid. While this view is relevant for share options, the underlying principles of the formula can also be applied to compute the probability of conversion of a convertible bond that has a conversion price X. is the probability that the option will be exercised in a risk neutral world. The fair value of a co nvertible instrument however, is not strictly obtained in a risk neutral world, and is typically priced using a numerical approximation such as a trinomial tree using a combination of both risk free and credit adjusted rates. The fair value of a convertible instrument is obtained in practice using a linear combination of the risk free rate and a cr edit spread as the appropriate discount factor. Therefore, while the expression for ) ( 2 d N cannot strictly be used to assess the true probability of exercise under either the risk neutral or real world measure, it serves as a useful proxy for the overall likelihood of exercise since it incorporates changes in dividends, volatility and time.
The main advantage in using this approach is that the inputs can be synchronised to each point in the data. The Black and Scholes formula rests on the assumptions of constant volatility, dividend yield and risk free rate through time. While this provides only approximate fair values for stock options we will ignore the minor limitations of the Black and Scholes model in this study. In any case, the value obtained for
is only an approximate representation of the probability of conversion and does not fully reflect the set of decision variables typically applied by a bondholder.
It is important to include all factors that may affect the probability of conversion using the most recent observations in the market. For instance, investors may perceive that higher dividend yield can provide greater liquidity, ignoring the impact of taxation. This is similar to the findings of Redding (1997) that suggests large investors prefer companies with high liquidity while also preferring to receive dividends. Hence time dependent dividend yields are used in this analysis.
In addition, changes to the volatility of the stock have a l arge impact on the value of its associated stock options. Therefore using the current volatility is likely to influence the present likelihood of conversion more than past volatility. While implied volatility observed in the market would provide the most accurate value, in most cases such observations were unavailable and historical estimates were used. To obtain the most accurate values, we update each factor of the proxy for the conversion probability ) ( 2 d N on a weekly basis. The study controls for the firm size, the book to market equity and the firm's beta. The i t Size variable is the market value of stock i at time t. The market value of the stock is related to liquidity since a larger stock issue has smaller price impact for a given order flow and a smaller bid-offer spread. Stock expected returns are negatively related to size shown in Fama and French (1992) and it can also be viewed as being another proxy for liquidity, see Amihud and Mendelson (1986) . i t BE has been shown by Fama and French (1992) due to the functional relation between expected return and the market value of equity. I include the i t BE variable to ensure the regression captures the effects of changes to the book value of assets and its effect on e xpected returns. Book to market equity value is the ratio of total assets to firm market value. Book value is calculated as the market value of equity plus total assets minus the book value of equity. The book to market values ranged between 0.31 and 3.73. 
Cross sectional control variables -
Data and Research Method
Market and trading issues
The data used in this study is taken from three commercial bank databases consisting of a total of 107 publicly listed US, Korean and Singaporean firms who have issued non-callable convertible bonds. All bonds issued are convertible at the discretion of the holder any time prior to maturity, are non-callable by the issuer and contain provisions for accrued interest between coupon payments upon early conversion. The option component of each convertible bond therefore contains an American-style exercise feature. Each bond is subject to rigid coupon payments ranging from 3 pe rcent to 8 pe rcent. Each bond ha d a maturity of three years or more from initial issue and was issued between July 1997 a nd October 2001. All convertibles provide the option to be converted into the stock at a specified conversion ratio of the issuing company and not another company indirectly. None of the convertibles used are subject to a r atchet feature or similar characteristic that requires the payable yield of the convertible to be increased should dividends on the common stock increase. Only firms whose credit quality as quoted by Standard and Poors and Moody's remained the same throughout the life of the convertible were used in this study. This removes any bias in the results caused by increased trading activity following credit upgrades or downgrades. Over 55% of the bonds were converted into equity either before or at maturity while the remaining bonds expired out of the money at maturity. No stock splits or rights issues were recorded in the data. . The risk free rate is maturity-matched to observed government bond yields at each point in the data set. For instance, the risk free rate used to value a convertible bond that has 5 years to maturity on 13 July 2001 uses the 5-year government bond yield observed on that date. As the maturity of each bond is reduced through time the risk free rate is estimated by interpolating between quoted government bond yields using a cubic spline.
The dividend yield is also updated at each data point to obtain an accurate value for
We assume a constant dividend yield measured at each point in the data set for each stock. This is a reasonable assumption given that the dividend yields for 80% of the stocks in our sample are zero and the remaining 20% are relatively stable at 1.8-2.9% over the estimation period.
Finally, at each point in the data set, we assume constant volatility of the stock return out to the maturity of the convertible bond measured using an exponentially weighted moving average (EWMA) model to update the volatility for each weekly data point. The EWMA method is more accurate than constant historical volatility measures because it captures changes in volatility translating directly into changes in ) ( 2 d N . The EWMA method is less reliable than using observed at the money implied volatilities however the lack of exchange traded options for the stocks used in this analysis does not permit the use of such data.
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The EWMA model has weights i α assigned to the continuously compounded return i u that decrease exponentially further back in time, see Engle (1982) . The weighting scheme leads to a simple formula for updating volatility estimates, 2 1 2 1 2 ) 1 (
where the estimate for the volatility n σ on week n is calculated from the previous week's estimate of volatility 
where the number of weekly observations m used for the initial estimation is set to be relatively large m=100.
The value for λ in the EWMA model controls how responsive the estimate of the weekly volatility is to the most recent observations of the stock return. We apply a value of Weekly exponentially weighted moving average (EWMA) volatility for a firm chosen from the sample estimated over a two-year period. The EWMA updating scheme is used as a proxy for implied stock volatility to evaluate the probability of conversion measured using 
Results
Liquidity and the probability of conversion
The empirical tests use a two-pass regression method on the estimates in equation (9) The table presents the means of the coefficients and the t-statistics are in parentheses. The portfolio of all stocks includes the stock characteristics of all 107 firms measured over the period in which the convertible bond is issued prior to maturity or exercise. The illiquidity measure used i t ILLIQ is ratio of absolute daily stock return to its dollar volume averaged for each week. The probability of conversion is measured using ) ( 2 d N and is updated using market observed values for the risk free rate, dividend yield and an exponentially weighted moving average (EWMA) updating scheme for stock volatility. Book-to-market equity value is the ratio of total assets to firm market value. Book value is calculated as the market value of equity plus total assets minus the book value of equity. Beta is the firm beta measured as the covariance of the stock and the market portfolio divided by the variance of the market portfolio. The market portfolio is the best representative broad based market capitalisation index for Singapore, Korea and US firms respectively. Table 1 provides the regression results. It is evident that a strong positive relationship exists between liquidity and the probability of conversion, as measured by
The results are statistically significant at the 1 percent level. The book to market equity and firm beta has no significant impact at the 1 percent level.
In order to isolate the impact of the probability of conversion on liquidity, the differences in liquidity between stocks whose bonds have a high conversion probability compared with those with little chance is examined. I conduct a second pass regression which groups the same set of firms into four portfolios based on the likelihood of exercise of the convertible expected market illiquidity and ex ante stock excess return, which suggests that expected stock excess returns are, in part, a premium for stock illiquidity. The effects of illiquidity on stock excess returns differ across stocks by their size over time. This suggests that share illiquidity affects smaller stocks more strongly than larger stocks. I therefore conduct a second pass regression on the same set of firms grouped into four portfolios by size, quartiles 1 to 4, to detect the impact of conversion probability on s tock liquidity for small and large firms. The results are presented in Table 2 .
The set of results in Table 2 suggests that the probability of conversion is statistically significantly related to the liquidity of stocks against which convertibles are issued. The effect is more pronounced for stocks with a high probability of conversion and also for smaller stocks. The insignificant results for firms constituting the ) ( 2 d N < 0.25 por tfolio suggests that firms with a low probability of conversion are unrelated to stock illiquidity. It is likely that the behaviour of stocks with these convertible bonds has little impact on the liquidity of the stock and since there is only a small chance they will be converted, other effects such as firm size and performance will have a greater impact on underlying liquidity.
The book to market equity value Table 3 s trongly support the hypothesis that illiquidity is strongly related to the probability of conversion after controlling for firm size, book to market equity and firm beta. Table 2 : Cross sectional regression of illiquidity on conversion probability and other firm characteristics.
Cross sectional regressions of illiquidity on the probability of conversion of convertible bonds issued against the stock, and the stock characteristics of book to market equity ILLIQ is ratio of absolute daily stock return to its dollar volume averaged for each week. The probability of conversion is measured using ) ( 2 d N and is updated using market observed values for the risk free rate, dividend yield and an exponentially weighted moving average (EWMA) updating scheme for stock volatility. Book-to-market equity value is the ratio of total assets to firm market value. Book value is calculated as the market value of equity plus total assets minus the book value of equity. Beta is the firm beta measured as the covariance of the stock and the market portfolio divided by the variance of the market portfolio. The market portfolio is the best representative broad based market capitalisation index for Singapore, Korea and US firms respectively. The cross section of stocks includes the stock characteristics of all 107 f irms measured over the period in which the convertible bond is issued prior to maturity or exercise. The illiquidity measure used i t ILLIQ is ratio of absolute daily stock return to its dollar volume averaged for each week. The probability of conversion is measured using ) ( 2 d N and is updated using market observed values for the risk free rate, dividend yield and an exponentially weighted moving average (EWMA) updating scheme for stock volatility. Book-to-market equity value is the ratio of total assets to firm market value. Book value is calculated as the market value of equity plus total assets minus the book value of equity. Beta is the firm beta measured as the covariance of the stock and the market portfolio divided by the variance of the market portfolio. The market portfolio is the best representative broad-based market capitalisation index for Singapore, Korea and US firms respectively. Table 3 it is apparent that a strong positive relationship exists between the probability of conversion and stock liquidity. The highly significant values for ) ( 2 d N across each regression confirms that stock illiquidity and conversion probabilities are inversely related, or conversely liquidity and conversion probability are directly related. The Beta parameters are statistically insignificant across the spectrum of stocks used in this study. Firm size is statistically significant for each of the regressions. This is because firm size can be viewed as a coarse measure of illiquidity as sh own in Amihud and Mendelson (1986) and therefore the inverse relationship between 
As shown in
Reasons for Liquidity Changes -Changes in capital structure and share volume
The exercise of the convertibles allows us to isolate the reasons why liquidity may change as the probability of conversion changes. For a bond that is approaching expiry with a high probability of conversion, the liquidity of the stock is expected to increase. Figure 2 shows the traded volume of stock against the share price and the maturity date for the entire portfolio of stocks. A weak relationship can be observed between volume traded and share price changes, although this relation is not consistent over the period. When the volume and stock returns are combined to measure liquidity through the I propose that this change is due to the anticipated trade of a higher volume of shares, should the holder wish to immediately sell the newly converted stock, and is also due to the expected change in the capital structure of the firm. Given that the firm will have a significantly lower debt/equity ratio upon conversion, this may heighten demand for the stock resulting in even greater liquidity. Lewis, Rogalski and Seward (1999) . A major feature of convertible debt issues is the impact of share dilution upon a likely conversion of the debt to equity. While investors will naturally incorporate the likely impact of additional shares being issued following conversion into the share price, there may be endogenous changes in the liquidity of the stock. This could be the result of a sudden increase in the number of tradable shares available, significant changes in capital structure and dividend payment expectations. It is clear from the research of Lewis, Rogalski and Seward (1999) that some form of share dilution upon conversion is expected to have some impact on returns. However the impact of the positive effects from a ch ange in capital structure and increased volume of shares is expected to override the negative effects of an expected large block trade of shares. This expectation manifests itself in the exercise probability of convertibles nearing expiry. For all convertible instruments used in this study, the proportion of shares to the pre-conversion float is less than 12 percent. Therefore only small effects from share price dilution are expected in these results. For larger proportions being converted upon expiry distortions in liquidity will probably be observed.
For a bond that is approaching expiry with a low probability of conversion, the expected change in liquidity is perhaps less clear. The expiry of the convertible bond can be refinanced with another convertible or straight bond, resulting in minimal change to the capital structure of the firm. No anticipated change in the volume of shares available in the market following conversion should therefore result in minimal impact on liquidity for a convertible that has a low exercise probability.
The following analysis searches for the reasons why liquidity increases as the conversion probability increases. The basic specification estimates are ) represents the ratio of the number of shares converted to the existing total ordinary shares available for trade for the i-th firm. The results from this regression are presented in Table 4 . Table 4 shows that both the expected change in the proportion of shares available for trade and the expected change in the debt equity ratio will result in greater liquidity. However the effect of the expected increase in tradeable volume is greater for most portfolios of stocks.
This suggests that stock liquidity increases in anticipation of the expected market capitalisation increase upon conversion for firms with a higher probability of conversion. As fund managers rebalance their portfolios in anticipation of the change in the total equity of firms with a high chance of conversion, so the liquidity appears to increase. The expected changes are also greater for smaller firms as ev ident from the results. VOL . The portfolio of all stocks includes the stock characteristics of all 107 firms measured over the period in which the convertible bond is issued prior to maturity or exercise. The illiquidity measure used i t ILLIQ is ratio of absolute daily stock return to its dollar volume averaged for each week. The probability of conversion is measured using ) ( 2 d N and is updated using market observed values for the risk free rate, dividend yield and an exponentially weighted moving average (EWMA) updating scheme for stock volatility. The firms are used are from Singapore, Korea and the US.
Discussion
The results indicate that as the probability of exercise of a convertible bond issued against a particular stock increases, the liquidity of the stock itself appears to also increase. By incorporating time to expiry, stock price volatility using an EWMA model and dividend payments in the ) ( 2 d N component derived from the Black and Scholes model, the interaction of these factors help predict with greater accuracy the probability of conversion through time. There is a clear relationship between average liquidity and the average likelihood of conversion of a convertible for the firms used in this study. There are some issues to consider however when each factor is examined in isolation.
From Constantinides and Scholes (1980) , stocks with higher volatility should result in lower returns due to the tax trading option. Taxes have not been considered in this study however it is expected that their impact on the convertibility option is small, particularly for the markets used in this study.
Two bond y ield premiums are known to have a positive temporal effect on stock returns through time, see Fama and French (1989) . The default yield premium, which is the excess yield on corporate bonds and the term yield premium, which is the difference between longterm and short-term bond yields are the main causes. Amihud (2002) found that the effect of the default premium varies significantly with firm size. Since the default premium signifies default risk and future adverse economic conditions, it should have a greater effect on the expected return of smaller firms. Unfortunately we are unable to test the hypothesis in this study due to data constraints, however we control for this indirectly by selecting firms whose credit rating remains constant throughout. This may induce some survivor bias in the results however market observed credit spreads for all firms used in this study are unavailable.
A financially leveraged firm tends to issue convertible debt only if management is relatively optimistic about its future share price performance, see Lewis, Rogalski and Seward (1999) .
Convertible debt issue announcements produce a significant negative stock price reaction that is consistent with the backdoor-equity hypothesis.
Concluding Remarks
In this paper I provide evidence that there is a positive relationship between the probability of conversion of a convertible bond issued on a company's stock, and the liquidity of the stock itself. I use the daily ratio of absolute stock return to its dollar volume, averaged over a 24 weekly frequency as a proxy for the liquidity of the stock and ) ( 2 d N as a proxy for the probability of conversion. In general I find that as the probability of conversion increases, the liquidity of the stock also tends to increase. This effect is more pronounced for larger firms and firms with a higher than average chance of conversion in the 12 months prior to debt maturity. This result is significant across all 107 stocks measured in this study. I also conduct a cross section regression to measure the effect of conversion probability on liquidity for each firm, while controlling for firm size, book to market equity and firm beta. The results from this model confirm the direct relationship between liquidity and conversion probability. Both the expected change in the proportion of shares available for trade and the change in the debt equity ratio are identified as the reasons why liquidity is expected to increase. The expected increase in the volume of tradeable shares is the primary cause of the increase in liquidity.
A.1 Singapore
A.1.1 Features of the Singapore Stock Exchange
The Singapore Stock Exchange (SGX) lists the stocks of over 500 companies on either the SGX Mainboard or the SGX SESDAQ. The SGX operates a fully automated order driven trading system known as the Central Limit Order Book (CLOB). Limit and market orders are The minimum bid size for listed companies trading at a share price less than SGD$1 is SGD$0.005, and between SGD$1 and SGD$3, the minimum bid size is SGD$0.01.
All stocks examined in this paper currently trade at a price of less than SGD$3.00.
The small tick sizes used by the Singapore Exchange are expected to remove most of the noise in our estimation. In addition to brokerage fees, a clearing fee of 0.05 percent on t he value of the contract, up t o a maximum of SGD$200 is payable. No foreign exchange controls or capital gains tax is payable on the securities traded by non-residents. There are no l imitations on t he repatriation of income, capital and capital gains.
A.1.2 Straits Times Index
The index used to represent the market portfolio is the Straits Times Index (STI). The STI is a 
A.2 Korea
A.2.1 Features of the Korean Stock Exchange
The Korea Stock Exchange (KRX) Orders submitted by investors are matched according to the price and time priority, and are executed by means of either periodic call auction or continuous action. Periodic call auction is utilized to determine an impartial fair price after a period of trade suspension or in cases where detailed information on the securities markets is lacking or unavailable. The continuous auction is a method used to determine price during regular trading hours after the opening price has been determined. This method matches a bid and offer bilaterally and when a new bid or offer enters into the system, it is matched with any of the existing offers or bids compiled in the order book according to price priority and time priority. If the lowest bid and highest offer can be executed, a priority is given to the order received earlier. The trading hours are 09:00-15:00 for the regular session, and 07:30-08:30 and 15:10-18:00 for the prehours session and the after-hours sessions respectively. Trading units are 10 shares (in case of stocks), and 1 share for stocks whose closing prices on previous day are higher than KRW 100,000. In cases where difficulties in the normal trade execution of an issue is anticipated because of drastic increase in the number of negotiable shares, the trading unit is adjusted upward. Odd lots with quantities of less than 10 s hares can be traded in the pre-hours and after-hours sessions. The quotation price unit method is broken into six different quotation price units are used depending on the price of shares. Most market data are available on realtime basis through the KRX computer system.
A.2.2 Korean KRX100
The index used to represent the market portfolio is the KRX 100. This index chooses its constituents from both the main board stock market and the Kosdaq market. The constituents of the KRX 100 are blue chip stocks representing the KRX market chosen based on market capitalization, trading value, profitability, stability and soundness. To ensure that KRX100 accurately represents the market free-float weighted and capitalization limit methods are adopted.
